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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic 
electroluminescent element with high brightness. 
SOLUTION: As a component material for an organic 
electroluminescent element, a specific pyrromethene metallic 
complex compound represented in a formula is used. In the 
formula, M represents an n valence metal ion; n is any one of 
1, 2 and 3. Rl to R7 respectively independently express a 
hydrogen atom, a halogen atom, a hydroxyl group, a 
substituted or non-substituted amino group, a nitro group, a 
cyano group, a substituted or non-substituted alkyl group, a 
substituted or non-substituted alkenyl group, a substituted or 
non- substituted cycloalkyl group, a substituted or non- 
substituted alkoxy group, a substituted or non-substituted 
aromatic hydrocarbon group, a substituted or non-substituted 
aromatic heterocyclic group, a substituted or non-substituted 
aralkyl group, a substituted or non-substituted aryloxy group, a 
substituted or non-substituted alkoxycarbonyl group, and a 
carboxyl group. Rl to R7 may form a ring with two thereof. 
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HWW»*<DttH] 

[»#«1] »ffit»ffi<D|UJicl6JtSSr^tf-«*fc 

. K, HBSC BISl] : 
lit!] 




©3£#«i**«£, ■gMI , L<tt*WJW>7!M'*/i' 
X, Wft*L<tt:#SWft©Ty-****S, 

'*fcR x ~R 7 tt, *Hfc©5*><D2-o-c?g*«: 

am*. 

MIBiE?LM^Jf MB-** [ftl] 

[0 0 0 1] 

r-B/vs^-t^sry-icH-r*. 
[0002] 

[£*©&«] tixi/nn^Uym (EL) 



[0 0 0 3] J* r>T>" a^y^tt<DC. W. Ta 

<Df8# (C. W. Tang, S. A. Va n S 1 y k 
e, 779W YV^^v97sV9—^ (Ap plied 
Physics Letters), 51*, 913 
1 98 7*£ fcif) **fc**l-C£A3fe, titmt* 

[0004] Tangfett, r- y * (8 - 1 Ko*<>* 

AtUli, »3^^©£?l©ftA»*S:i8;ftSri:, 

*S^5aiB*©*bd^*«:iSft3-i> $5)fcErtT4y£ 
LfcEblB^SrBB C r ft 4 r. i: * if WbtiS. 
[0 0 0 5] r.©«|©±5^^r«EL*^-c05({^fll3Si: 
L-Ttt, IE?LI6^ (&A) 2 « 

a, *fcttiE?L«iai (Sea) s, m*** (a 
70 *©3sawf^A<ftibtvcv^5. 

[ 0 0 0 6 ] £ 5 Lfc9«S«itS&*TliaiA**tfcjE 

?it*^©ff)e-&-«i**j«»5fcft, **m&m&ij 

[000 7] jETUK&ttttffJ: L,-Ctt**-/<-* Yft 
4' , 4' -by* (3-^^7*n/W 

jc^p-N, N' -tr* O-^Wis/l') - 
[1, 1' -tT7*=/W] -4, 4' -S?r$V$P©h 
y 7 * ~/W7 5 VR»^3?*K^T $ & < 

*nMlTV»* M*.ti ; 4$M¥8 - 2 0 7 7 1 
4$W¥8-4 0 9 9 5-£^gL *!fMiF8-4 0 9 9 7# 
^«M$WI¥8 - 5 4 3 3 9 7*^>«, »M¥ 8 - 
8 7 1 2 2#45t*M» . 

[0008] n?immt&b vxt**++t?T*s-A' 

[0009] 583bW^i: UXtt Ky ^ (8-*/ 
^y/PTy-W^R*^ *+1rS>T 

WBBJP8 - 2 3 9 6 5 5^«, «M¥7 - 1 3 8 5 6 
1 ^<2t«, 4$M¥3 - 2 0 0 2 8 9-^4t««St) . 
[0 0 10] WIISP9-2 8 9 0 8 

mtmt tTtfB^7 t >-BF 2 6|«:ispi!^**vTV> 
5. 
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[00 11] 

#<DW«ELif»■T•*JHI^3!>5V^tt«#^^tTV^5*^ * 

S««©ir*E l r b\chZ. 

[00 12] 

[»H€r»ft1-5fc«)ro^a] *3&W#fcfi, flWERH 
&*«&#ft£*9«r*3fctm* L-OH,vttf38Lfc*raiE 
[0 0 1 3] irffifmtti*^** y^lfcStfiSrW 

[0 0 14] ?ftt> *>*$aWtt, B«i|§ttroMK:«tt 

^hP^Uytyh*flc*3V>T, lltffE#«*BWi 
<D'J>fc<i:fc-*fc, -*« [ft 2] : 
[ft 2] 




ewfftfrh R x ~R 7 l**il«llMCl&*lM[*» /> 
U < tt*t«fc© ^ n TV**** flHM? U < ttfcBifc 

fMS«fc©T?/w#/va, «**c < tt«flm<Dr y - 

Aa, #A***'/i'Sfr*-r. *fcR l ~R 7 tt, *n 
f><a5t><&2o^»&J&fifcLTV>-Ct>fiV\, ) 
* if d ^ 7 i ^*«^ft-^Sr¥3!&t > L < ttm&h-Cf; 
tsZb*¥iWLb-*Zim*\s9 hn/i^*5,-fcV*»^ 

[0 0 15] *»WttKlE^«*IWIi UT4>* 
<fcWi*li%*U ^0*3t»^-«SC [ft 2] T« 
£*t$ft£«J&im!&t> L < ttm&tab LXtttZ b 



[0016] #3BWttfl(nE*!ttl»H« b VX(9fc 

< b^JETLm&mmu r<o*3t*a*-«5t [ft 2] 
TaSftSft^fc&lW'll'fe U< ttift^fci: LT*tr£fc 
Wmt'fZmm^i'* h nAS*y-fc 

[0017] *»wi4iwnB*«»BW t uofc 

<itm^«iaiJi*#U w©*tt*tf-lK5S [ft 2] 
[0018] 

#3&0HcWfc*ft£4&W:> [ft 2] 

>Sr*1-. nttl, 2, 3 0V^*t*»*»fc)5tS 8 R l ~ 
R 7 li*ft?*x4!&iCfc**I!FK AnyvJH^ fcKu 

«>7Va, «fc£L<tt««fc<07A*Aa, Hfcgrl 

< li«Wfe©TA^Aa, K*«L<ttjilt*(D^^ 

&3?l< ttttWI^*«l)tf!ft**a* «&g l < r±* 

a*, H^KIijHHftcril^t+i'l, fllfcllr 
U< tt*Ht*©T^a*^*/nJ?-/va, *A-jJMffA' 
a«r*1% *fcR l ~R 7 tt, **vfc©5*><0 2o-eai 

[0 0 19] nffi©£«-f Midler 
*R?9A, -fcy*A % a/VVK ftk fc, #y 

*s s 9>ir^T>s ^ai^, ^i?5^A, 

[0020] R l ~R 7 It-t^JvSftAlC**]!^, ^ 
n y tKP* ->^a, U < l4«t«*<0T 

A^/wa, «ft«u<tt«sift©TA^=Aa. 
l< tttmift©^^ p r /v*/wa, «ft«ru< nrnmsk 

a, it««u<»iw»^$^i»9ia. «&sl< 

/v-a> aA-tf^Aafcai-. *feR 1 ~R 7 w:, -ttv 

[0 0 2 1] ^o?>m*bLTtt. yym. HOIt> * 
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[00 22] Hfe* L< tttl^T S J S(t-NX 1 
X 2 i£<**U X\ X 2 tUTH*H^»4lC, 
^^3E, ^n^i/«, ^y^n 

b>£, n-^/u*, s-^f/wS, -fy^vwak 
t-r/fvUk n-^y^S, n-^*^l/£, n- 
n-**3vv£, tKn^f/PS, 1 
-l:KP*'/xf/H, 2-tKB**/*fA* 2- 

1, 2 f 
tKa^-t-^S, 1, 2, 3-hytKP* 

2- *pp^?vw£, 1, 2 

3£ v 2, 1, 2, 3-f 

y ^DP^ntr/i/S, ^u^fw*, l-^n*^ 
/WS, 2-^o^3i^/vS x 2-^n^y^/l/S, 

1, 2-^P*ac^* % 1, 3-^P^y^P 
tT/VS, 2, 3-^P^-t-^/VS, 1, 2, 3- 

hy^p^e^ptf/vS, i-3-K^ 

^A-£, 2-3— Kxf^J, 2-3— K>fy^/W 

i, 2-^3-K^/va, i, 3-^ 3 ^K^ry 

:/p*>£, 2, 3-*;s-Kt-ytA* 1, 2, 

3- hy a-K^otr^*, r$y^^s, i-rs 

/xfvPS, 2 -T 5/31^36, 2-TS/^y:/^ 

yr/pfcVl/Jk 2, 3-^rs/ t-:/7vw£ x 1, 

2, 3-hyr$/yp^/ws, ^ry^^/ws, i- 
s/ry^/i'X, 2-i 
^/p£, i, 2-^>ry3i^s, i, 
y^y^Pif^S, 2, 3-^yr/t-^i, 

i, 2, 3-hy vry^p^s, xihpy^s, 

1 hP^ifvWg, 2 -~ bP^fvV'S, 2-^hP 

= hp>f yz/pfc^£ % 2, 3-^xi Hp t-y^/u 
£, 1, 2, 3- hyxhn^o^S, 7^xi/WS, 
x-^yf-zv^ 2— J-^/i-ak l-ryhJA'S, 
2-7yhP;uS, 9-ryhy;^ i-7xfyf 
y/w«, 2-7*^>hy^s % 3-7xtyh!i;v 
£, hy/^s, 9-7*tyhy;w3i, 1 

—t79±=-A& % 2— }-7*-fcs>Wk 9-^7^ 
xvP£, 4-*^y/W7:x:~A£, 2 

3-lf7a:^/W/Vfi, 4 - If 7:xxvM'A'£, p 
— ^ — 7xx;i/-4- -OVS* p — 9*-ysL~jV— 3 - 
-fA** p-*— 7*:=jV-2— <A*£ % m-*— 7* 
s^-4-^A^ m-^-7x^-3 — fA'S, m 

7*xvw-2— f o - h y /u£ N m- h y 
p-MJA4k p - t -^/v^cn^S, p- 



-l-T^hy;^ 4' -*^/utf7:nxL/WA£, 

2-tfpy;PS % 3-tfnlJA*, tf?^xi/uS % 2- 

^y^xvwg, 3-try^x/^ 4 -try v-zum, 
2->fyKy/wS, 3->f^K3A«, 4— f^Ky/v 

5 - SKUA'S. 6— r^Ky^s, 7— fVK* 

ua-s, i->ry^^Ky/vs, a-4'y<{*MAf 
4 ->r y^Ki^s, 6— f'y-r yKy;wx> e 
— fy<o\*yji>m % 7— * y-o-KDA** 2-7y 

A>*, 3-7y/H, 2-^/77x;l/S, 3-"<y 
xv^£, 6 -'<>'>'7 7XvUg, 7 -^y^77X/U 

i— ry^yy^^?-^, 3->r y^yy^^x: 
a^S, 4—fy-<^>/75xi/ws > B-^y^^-/^? 

xvl'S, 6->T V^>^79^A^k 7— f v*<w? 

9xi/i/S % 2-^yy^s v 3-*yy>«, 4-*y 
y^S, 5-^yy^s, e-*yj>A* % 7-*yy 
a^s, 8-*/y/vs, l— ry^/y/^s, 3-^y 
*/y/ws, 4-^y^yy/ws, 5-^y#yy;w 

6- ^y^r/y^s, 7^y*yy;H, 8— r 
y+yy^s, 2-*y*tryxvu£, 5-*/*try 

xvug, 6-^ry^yx:/U£, l-^yy;^ 

2-*/w^>/yyw£, 3-*/w^y;y^£, 4-* a** 
^y/wS, i-7xty^y^x;^ 2-7xfy^ 
y i^ywg, 3-7xty^y^x;v$, 4- 73 .^^ 
^y^xi/V£. 6-7ic^V^y S^/l/£, 7-7^-t- 

^y^Xi/W£, 8-7xfy^y ^Xi/Vfi, 9 -:7 a: 

^v^y^xi/ws, io-7xty^y^x;i/i, i- 
r^y^/vs, 2-r?ys?sM, 3-r^y^xi 

/W£, 4-T^y^^£, 9-T^y^/V/£, 1, 
7-7xt^ny ^-2->fyU£, 1 ? 7-^ai^y 
*py ^-3->fyl/3£, l, 7-7xt^nyy-4 

1. 7-7s+^n y 1, 7 -7zr. 

fy^pyy-8->f;wS, l, 7-7xtV^pyy 

-9-^^3£, 1, 7-7xt^ayv-10 — f/V- 
£, 1, 8-7xt^py>-2 — fA'S, 1, 8- 
7xt^oyy-3-^/V£, 1, 8-7st^n 
yy-4-^I, 1, 8-7xt^nyy-5-^ 
1, 8-7xt^nyy-6-^S > 1, 8 

-7xt^pyy-7-^;ui, i f s-y^>^ 
pyv-9-^^s, i, 8»7xty^pyy-io 
—ya-s, i, 9-7xty^pyy-2-^s, 

1, 9-7xt^P y V-3->fyW£. 1, 9-7ai 

+^pyv-4-^^s, i f 9-7xt^py>' 
-5— <jvm, i, 9-7xt^oy >-6->r/p 

£, 1, 9-7xt^oyy-7-^S > 1, 9- 
y y-8->f/^£ x 1» 9-7ai^y^P 

yy-io-^;H> i, io-7xty^pyy-2 
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1, 1 0«7xt^ny 1, 10- 
^i^^a y 2, 9-7ai^^P 
9^-1- 17V£, 2, 9-7xt^ay>-3-^ 
A** 2, 9-7*^V^apy-4-^/W3£, 2, 9 

^-5-W/w$, 2, 9-y*j-yx 

py^-G-^A^ 2, 9 -y^^P y >-7- 
>T/WSx 2, 9-7xt^n!l 2, 
9-7xt^P!)y-10-^^S, 2, 8 -7xt 
^DjV-l- fA* % 2, 8-7xt^nJy- 

2, S-^^^py y-4— YA-S, 

2, 8-7xt^ayy-5-^/>$> 2, 8-7x 
y^p U V-6-></U3£, 2, 8-7xt^n!)^ 

-7->f/Vg, 2, 8-73i^y^n y y-9-^/V 
2£ % 2, 8-7ai^^n y ^-1 0->f/W36, 2, 7 
-^•fy^nijV-l-^/vS, 2 f 7-7^-t-y^ 
pyy-3--f;i/S, 2, 7-73t^y^ny ^-4- 
-fA«, 2, 7-7xt^o!)y-5-^S, 2, 
7-7xt^nyy-6^S, 2, 7-7xty 
^n!)y-8 — f/U2k 2, 7-7xt^n!Jy-9 
—O^S, 2, 7-7xtVXP!J V-l O-'fA'S, 

1- ^^-A'S, 2-7^^/WS, 1 -7x/ 
^Ti^A'S, 2-7ai/^r^/VS, 3-7*/^ 

4 y^s, 5 y^s, 2-* 

if-A-g, 2-^3i^S, 3-^x^/w^ 2-*^ 
A'tfp — — f/^S, 2-^^/Wlf p — ;u-3-^ 
A"2£, 2-y^vvtrp-A—4-'f/v2£, 2-y^A'tf 
n-A/-5->f A^g, S-y^yVf P-A/-1 ->f A' 

A^-2— f A*, S-^A'tfP 
— fA** 3-y?vVtfP-A'-5-'f A'S, 

2- t -^fvPfcTn— A—4-^/v3E x 3- (2-^* 

^a^/p^ao trp— /w-i ->r/i/a, 2-y^A—i 

-- f^K!)*"*. 4-^^-l-^fyK9A* 2- 

A'S. 2- t-^f/n ->r ^Ky^as, 

A*l— f 2/K3A** 2-t-;/?vV3-> f VKy;w 

4- t-y^3->ryKy^»#*^rfe>ti5o 

[0023] ftifceix ttMflHfcorA^A-Xi UT 
I*. pt^A** ^fvPjE, T'o^ ^y^nbT/W 
31, n-^A^ s-y^vv£, -fyy^^g, t- 
^f-A*, n-^y^A** n— ^i/A*, 
fv^X, n-^Tvvg, tKn^f/vS, 1-fc 
Kn*$/ct?7V*, 2-fc Kn^to:*-/!^ 2-fcK 
p*W yy^S, 1 p 2 -S>fc KB't&'sT-A'fe 
1, 3-^kKP*Wy^B^ 2, 3-i^feK 
t-r/f-A'** 1, 2, 3-hybKD^riX^ 



ptfAg. 2- 
^paxf/VS, 2-^na>ry^/^S> 1, 2-S> 
^UD^f-yvS, l t 3-^no^f y^n tr/ws, 
2, 3-^^nn- t-^/vS. 1, 2, 3-hy* 
pp:/p fA^g, yp^^A^ 1— :/u*x*7i* 
g, 2-:/P j e^A'g> 

1, 2~^u^oi^/i/X, i, a-^p^y^o 

fcT/Vg, 2, 3-^n^t-^S, 1, 2, 3- 
hy^p^p^Ag, a-K;**A«* 
?vvg, 2 -a — K^a^ 

1, 2-^3-K^f-Ag, 1, S-sJa-My 
ypfcT/Vg, 2, 3-S^3— Kt-r/fvvg, 1, 2, 

3-hy 3-K^ntr^3£, rsyy^Ag, 1-7? 

A-g, 1, 2-^T^y^/PS, 1, 3-^T^Z-f 
yyp*>g, 2, 3-y75/t-^S, 1, 

2, 3-hyr$y^nfcr/ws % i/ry^^s, 1- 
y^vv-g, i, 2-i^^ry^/vs, i, 3-^w 

/^yfn fcVPg, 2, 3-^7/t-^/H, 

i, 2, 3-hy^ryyntr/^ ^hny^s, 

-fy^^S, 1, 2-^h03i^S, 1, 3-S> 
^hn>f y^ntr^S, 2, 

i, 2, 3-hy^ho^p^s*ds*jf?>n 

So 

A'g, 3-^r^uS, 1, 3 -y^ifcc^Ag, 1 

-y^vPtf—A^ ^y/vg, 2, 2~^7*-/nf 
-/vg, i, 2-^yai^nf^s, l-y^vwry 
a* i, i-^^ry/wSv 2-y^ry/w 
l-^ai^/wry/wa, 2-7^^/ury/^s, 3 
-^^^Ty/wa, 3, 3-^7^^^r y/>s > 
i f 2-^y^/ury^Sv 1 -y^=^/u- 1 -zf"r=- 

[0025] Bife«u<tt«iii*o^ar/w*/n;t 
yws, s-^A-ak ^y^f^s, t-^/^ n 

-^yf/vX, n~^^i//vS> n — n- 

/WS, 2 - 1 Kn ^r^^/wS x 2 - fc Kp *W y 7 
1, 2-^fcKP^r^^S, 1, 3-^t 
Ha^Wy^f^ 2, 8-«?b,KB*^-t- 
1, 2, 3-hy fc KP^r^pe/uSs * 
PP^f^ l-^qpxf;^ 2-^PPXf/l/ 
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£. y:/^AS> 1, 

S, 1, 3-^on^y:/nfcrAS* 2, 3-^*n 

n- 1 -r/^vi/S, 1, 2, 

X, ^n^e^^/l/S, 1 -:/p^3^AS> 2-^n^e 
^AS, 1, 2-^n^e 

:^AS, 1, 2, 3- 

S^n^t-^AS, 1, 2, 3- hy^P^Dtf 
AS, a-K>^/vS, l-a-Koi^S, 2-3- 

K^AS, 2-3-K^y^/W«, 1, 2-^3- 

k^^-as, i , 3 -s>3— y :/u etas, 2 , 3 

-^3-Kt-:/?vvS, 1, 2, 3-bya-K^n 
tfAS, 7?y^AS, 1-7S/^AS, 2-7 
2-TS/^yy?vl'2£, 1, 2-^7 
^yji^/Vg, i f 3-^T^y^y^nf/vS, 2, 
3-i>7$y t-:/^AS, 1, 2 t 3-hVT$;7 
nfAS, WVj^AS, 1-V7;xf;i/S, 2- 
*>7/3i?vPg % 2-WV W y;/7*AS, 1, 2-S^ 

$/7y^AS, i, 3-^s/7/-Yy:/p*>S, 
2 f 3-^>7/ t-;/^AS, 1, 2, 3-hy^r 
fc>S, ^ho^ fv^S, 1 - = h P^/WS, 
2-nhnxf;vS, 2--hn>f y^AS, 1, 2 
-i?=hcz;c?yv£ % i, 3-^>o>fy^n^V 
S, 2, 3-^-hn t-^AS, l f 2. 3-hy 

^irtTtt, ^-/wS, i-^:7^aS> 2-T77 

S, 3-7*^ by AS, 4-7 hV*&, 9 
-^^hy/vS, l— t7*<t^;u& % 2-1-79 
Hr^AS, 9-i*:7*1r-AS, 1 -tfw-^S, 2- 
tft^AS, 4-fcTu^AS, 2-tr7^-yW/w£ > 
S-tf^a-A^AS, 4-tr7:i:-A>f AS> p-* 
-7x^4-^/VS, p-*-7:*-A-3->f A 

-4 — (Vl^S, m-^^7x^- 3 AS, m-* 
-7x^-2-^;^ o-MAS, m-hyA 
S, p-hyAS, p- t -^A^xrvPS, p- 

(2-7x=i;^p tTA) 7:* -AS, Z-*f-)V-2- 
•*-7^aS> 4-y^A-l — J-7^aS, 4-*<?;u 
-i-7yni/^S v 4' -tf-jv^^tvjtvm, 
4" - t p - ^- 7x^- 4 

StLTttl-tfoyAS, 2-*uy/U& x 3-\fn 

yAS, k^-as, 2-try^/PS, 3-*ys> 
-as, 4-try^-AS, l-^^Ky/ws, 2-w 
^Ky/vs, 3— r^KyA«, 4— oKyA-s, 5 
-wyKyAS, 6— f^Ky^s, 7-^yKyA 
s, i-w y^KyAS, 2-^y^^KyAS, 3 



— fy^o^v^m, 4— < y>ry KyAS, s-^y 
-rvKy/ws> ry^KyAS, 7-^y^^K 

y/W3£, 2-7yAS, 3-7U/WS, 2 ^/77 

—AS, 3 -*^y > /7 7-/VS> 4-^/77-^ 
S, 5 — tyy77-/^ 6-^^/77-;^ 7 
-Xyy7 7^S, y^V^y-AS* 3- 

^y^y/77-AS> 4--Yy^>'V f 79-AS, 5 

-wy-^/^y-AS, 6— < y^^/??-/^ 

7 - J y-<^/77-AS, 2-*/yAS, 3-*y> 

yAS, 4-*yyAS, 5-^yy^s, 6-*yy 
as> 7-*/yAS, 8-*yyAS, i->ry*y 
yAS, 3-^y*/yAS, 4—Yy^/yAS, 5 
-wy*yyAS, 6-wy^yyA-s, 7-^y*y 

yAS, 8-^y^r/yASx 2-*/*1>-y-AS, 

5-*/*^y^AS, 6-*y**y-AS, 1 
A/v/y^s, 2-*A/<yy/vs, 3-*A/<yyA 
s, 4-*/w^yyAS, 9-*A/^^yAS, 1-7 
i"^* y s^-a£> 2-7xty^!J^S, 3- 

7^-^V^y^AS, 4-7ct^y^ y £>-AS, 6 

-7*-r>xy $*— as> 7-7at-j"^y s?-as, 

8- 7oi^-^ y i^n/H, 9-7xfy^yi;x;v 
S, 10-7xt^y^/vS, 1-T^y^-yw 
S, 2-T^y^-/l/S. 3-T*yS?-AS. 4-T 

^y^-^s, 9-r^y^-/^s> i, 7-y^i-> 

^ny^-2-^AS, 1, 7-7xt^n!)y-3 

-> tas, i, 7-7*^>'^ay>—4->rAS, 

1, 7-7xt^o!)y-5"^f;H, 1, 7«7x 

t^o!)y-6 — fAS, l, 7-7xty^oyy 
-8->fyVS, 1, 7-7ai^^^n y ^-9->f A 
S, l, 7-7xfy7Pyy-lo-^;vl, l, 8 
-7*L-tz/*xi y V-2--^AS. 1, 8-7*^-V^ 
ayy-3-^S, 1, 8-7^^-^ta y ^-4- 
-YaS, l, 8-7xfy^nyy-5->f;uS, l, 
s-^^y^nyy^e-^AS, l, 8-7zn^y 

*o y ix-7-^ AS, 1, 8-7xtV^oyy-9 

-^fAS, 1, 8-7xfy7ay>'-io->f;uS, 

l t 9-7a:^^l3y V-2 — TA'S, 1, 9-7x 
t^nJy-3->f;H, 1, 9-7xf^ayy 
-4->fAS> l, 9-7xfy^nyy^5->f;i' 

S, 1, 9-7xt^uy y-6--»^AS, 1, 9- 
7^1/T.uy V-7->fA'S, 1, 9-7^^>-^n 
y^-8->fAS, 1» 9-7xt^0y y-io- 

^as> i, io-7*fy^pyy-*2-^i;, 
l, io-7xt^pyy-3->f^ i f io- 

7xt^Pyy-4-^yH, 1, 10-7xt^ 
ny^-5->fAS, 2, 9-7xt^P!J>'-l- 
'fA'S, 2, 9-7xt^o y V-3--Y AS. 2 f 

9- 7xt^P y ^-4 — fAS, 2, 9-7ai^V 
^oyv-5- <AS, 2, 9-7ai^y^ny V-6 

-was. 2, 9-7*<t>xv y ^-7 — r^s, 



2, V-V^-jri/ax**) y-8-<4/\'&, 2, 9-7* 
ty^nijy-l O-^/VS, 2, 8-7xt^o!) 
y-l-^X, 2, 8-7xt^o!)^-3-^ 

2, 8-7at^B!) 2, 8- 

7 3:^^13 y y-S-^Sk 2, 8"7xt^o 
y y-G-^A'S, 2, 8-7xt^nyy-7-^ 
A"S, 2, 8-7xty^P!)V-9-f/l/S, 2, 8 
-7xt^n»y-l0->f;vS, 2, 7-7xty 
<;\<m % 2, 7-7xt^^!l^-3 
— f/K* 2, 7-7xt^o!J>'-4-^/H > 
2, 7-7ac^y^ny y-5-4/l>m, 2, 7-7x 
-J-y^ny y-e-^S, 2, 7-7xt^njy 
-8-«f/w£, 2, 7-7xt^nyy-9->{;V 

2, 7-7xt^o!)y-io-^/wS, 1-7 

a^x^HS, 2-7*^v>r:/WS % 1 -7*/<?T*J 

^S, 4-7*y^Ti>x/w£, 10-7x;f7^ 
^S, l-7x/^rt^S > 2-7:*/*lK?x^ 
X, 3-7*V*f-^xAg v 4-7x/*t^ 

io-7x;#t^S, 2 y a*, 

5>T^5A«, 6-*+*S>7y9yi* 3-7?1fx 
2-^x^g, 3-^x/W£, 2-**A'tf 
n— A'-l.-- f AX, 2-yf/^n-;l/-3-^ 
X. 2-^fvUfcrn — /V-4 — f/wX, 2-^A/tfP 
— — f/wX, l -'fA'X, 

3- p«^wtfn— /J/-2--T/w3£. 3-^^yHfP— A* 
-4->f^S> 3-^^trn-/W-5— <A-X, 2- 
t -r/fvl'f v^-4 — fA<X, 3- (2-7xs;V 
^nbf/W) ITp— A'-l— f;kX» 2-*fvv-l->f 
^KyAX, 4-**A'-l-*f:/K!JA«, 2-*?- 
A<-3 — fyKUA*, 4-^^-3-^VKy/W 
X, 2- \-7+Arl-4>WA&* 4-t-^/W 
l->f^Ky/^ 2-t-7*7K3— f^HSA*, 

4- t-y^A-3-^vKy/vX. €>H*o 
[0 0 2 8] «£&L< ««Ht*OT7/W^/vXt UT 

tt* ^VS^wX, 1-7*x/io:^aX, 2-7*x/w 
x^S, i-7x^y/ntf;vS, 2 -7x^ 
>fy^nt;vS, 7x=;V- t-^AX* a -^7f- 
/M'fA'X, l-o-t7f;Wxf^S, 2 -a— J-7 

^vwxfvvX, l-o-t7f;Ky^p^S, 2- 
a-^fyWy^PtTAX, 0— J-^f-A^^AX* 
1 -/3-^7? 1 Aoi?vl'X, 2-0-^7?Vl'^?-A' 
X, l-fl-^^vWy^P^AX, 2-J-t7f 
A"f y^PfcTAX, 1-fcfpyyM^vuX, 2- (1- 

A~<v^AX, o-;*?vw<>'S>A'X, p-^on^y 
i*AX* m-^n n ^< V^wX, o - * a p V^ 
X* p-^p^V^AX, m-^P^Vi^AX, 
o-yp^y^/wX, p-3— K^^X, m- 



g-K^y^ p-a-H-O^A**. p-fcKp 
^S/^v^vX, m-tFn^^*l, o-fcK 
o^^yS^A'X, p-T^ y^V^/VS, m-TS 
/^V^X, o-T^y^Vv^X, p-xl-n^ 
>"}>AX, ra-x h P^V^AX, o -x h Ws*jA» 
X, p-^T/^V^S, m-v'T/'<y^S, 
o-WV^V^AX, l-tKa*S/-2-7x^ 
^y^p^/VS, l-^pn-2-7x^Wy^nt 
AX«W**tf6ft». 
[00 29] L < tt*«ifc<DT 9 -A** *X 

tt, -OZtfcSiV ZtLttt7x^i, 1 — f7 
^X, 2-^7?vWX, l-Ti^AX, 2 -TV 

i>y/w«, 9-rvhy/vg, i-7xtvhy/^ 

2-7a:^yby/Hi, 3-7*^Vhy/Ug, 4-7 

^vhy^x, 9-7*^^hy^a, 1-^7*-* 

xAX, 2— ?-7*1rxAX, 9-^7*irxAX, 1 
-fwx/wX, 2-fcTux/uX. 4-fux/wS, 2- 

i^7x^/W^S> 3-tT7*x/w^s % 4 -try* 

xA"<AX, p -^-7x^-4-^/US, p-*~ 
7x^W-3->f/VS> p-* — 7*^-2— fA> 
X, m-?-7x^-4->f;Hi, m-?-7x^V 
-3 — f A-X. m-^-7x^-2^;WS, o- h 

y *x, m- h y /ws, P - h y /wx, P - 1 -7?* 

7*xA^X* p- (2-7x^n^V) 7x^P 
26, 3->*7U-2— *-7*-AX* 4->^/V-l— J-7 
fv^X, 4-^f/u-l-7yh3;vS> 4* -^^/w 
fcT7*xAM'A'X, 4" - t -^TvW-p-*— 7*x 

/w- 4 —ovs, 2-ifpy/us, 3-^py/Hj, f 

?i>x/uX, 2-try^xyvS, 3-tfyS?xAX> 4 

-try^xAX* 2— f^Ky^fi, 3-^f^Ky/v 

X, 4->fyKy;vJ6, 5->f^K9A4L 6-^vK 

y^x, 7->f^K9A«, l^y^^KPA*. 3 
-< fy>f>F9/u*. 4-^y>fvKy^s, 5— fy 
>rvKy/w*> 6— r y>r ^Ky/vs, 7— ry-r^K 

y^X % 2-7y/^3£, 3-7»;vS, 2-^/77 

3 ^^7 7^$, 4-^/77-^ 

5 iy/77^X^ 6-^^/7 7^8, 7 

-^y^/77^1, i-w y^w^xyws, 3- 

>f y^y>^7?x/WS, 4-^y^^/77^S, 5 

->f y^y/77^1, 6-^y^/77-^£> 
7->f y-<yy77x^s, 2-^yy^s, 3-*y 
y^s, 4-^yy^s, 5-^/y/v*, 6-*y» 
/^fi, 7-*/y>rwg, s-^r/y^fi, i->ry^y 
y/ws, 3-^y^yy/^s, 4-^y*yy^fi, 5 
->ry^y yyws, 6-^ry*yy>£. 7->ry^r/ 
y^s, 8— ry^yy/vs, 2-*;*fy^ 

/w-^^/y/vs, 2-*yw^yy/vs, 3-#/w^/y/v 
4-*/w<>yy^s, i-7*^y^yi;x^ 

2-7xt^!) i*x/l/g, 3-7xt^y^/P 
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i-r*y^-AS, 2-r*ys*=A 

3-T*y^~AS, 4 -T 9 9 9-r 

^y^~AS, i # 7-7st^o!)y«2-^/p 
m, l, 7-7a:^y^cn;y-3-^/V'S x 1, 7- 
7xt^njjy-4-^S. 1, 7-7xt^D 

yy-s-*<AS, i, 7-7xt^pyy-6->f 
AS. i, T-^^^i/^n y>-8-^/vJ6, l, 7 

-7xt^n!) >-9->fAX. 1, 7-7xt^ 
n!)y-iO-^/vS, 1, 8 -^-J-y^P y >-2 
— <AS % 1, 8-7xt^ny ^-3-^AX, 
1, S-^^^py ^-4-^aS, 1, 8-7^1 
±>^x2i)>-s—{;u^ 1, s-^-J-^p y ^ 
-6->fAS, 1, 8«7xt^nyy-7->f;v 
1, 8-7xt^nyy~9->f;vS, 1, 8- 

7xt^pyy-io-^f;i'S % l, 9-y*-r>* 

oyy-2--f/VS, 1, 9-7xt^nyy-3- 

-<as, i, 9-7xt^pyy-4- {/v& s i, 

9-7xt^ny >-5->f A£ N 1, 9-7xfy 
^oyy-6- YA£, 1, 9-7xt^oy^-7 
->fAS, 1, 9-7xt^ny ^-8-"fAS, 

1, 9-7xt^oyy-io-f;vS, 1, 10- 

^^^p y y-2--f as, i f io-7*-ryx 

py^-3 — fAg, 1, 10-7xt^nyy-4 

->TaS/ l, l o-y*i-yxvi y ^-5— fAg, 

2, 9-7xt^ny ^-l-«fA£, 2, 9-7x 
t^oy ^-3 — <Ag, 2, 9-7xty^P y V 
-4— f.A*. 2 f 9-7xt^nyy-5->f;V 
£> 2, y 2, 9- 
7xt^nyy-7->f;uS, 2, 9-7xt^a 
yy-8-^;uJ, 2, 9-7xfyxD!Jy-i o- 
-TAg, 2, 8-7xt^pyy-l-^S, 2, 
8-7xfy^D y i/-3 — f/Ug. 2, 8-7^^^ 
^Py^-4- fA£ % 2, 8-7xt^Pyy-5 
->fAg, 2, 8-7icf-^Dy 

2, 8-7xt^ny ^-7->fA£, 2, 8-7* 
t^py V-9->fA2£, 2, 8-7it^py^ 

-io-^;H, 2, 7-7xt^pyy-i-^f/v 

S> 2, 7-7xf^pyy-3-^;WiS % 2, 7- 
7xt^pyy-4-^f;vX, 2, 7-yai^V^a 
y^-5-^Ag, 2, 7-7xt^pyy-6-^ 
AS, 2, 7-7xt^py ^-8— <Ag, 2, 7 
-7xt^pyy-9->f;vS, 2 f 7-7*^^ 
py>-10->f/^ l-7xt^/l/S, 2-7x 

1-i?~;v& s \-7=.;<f-Ti>~;v&, 2-7=./*7 

~Ag, 1 -7x.J*W~)l>m^ 2-7*/*W~ 
Ag, 3~7:i:/*lH*~Ag, 4-7x^ ^rf^;l/ 



g, 2~^f-/y/ws, 4-**vyv/>&. 5-* 
*-y-yyAg, 2-**-y-^r:/yAg, s-**f-^ 
r:/yAg. 3-7?if~Ag v 2-^^/ws> 3- 

2-p<fvl/tfp — /U-i f/u£ % 2-^ 
Tv^fp — A-3-^Ag, 2-^fy^P-^-4- 
-fAg, 2-^f;H^P^-5-^^ 3-* 771/ 
fc> p-/W- 1-^fAg, 3-jrffyVtf P-A-2->fA 
g, 3-*^Af P-A-4-^Ag, 3-^/WtfP 
-/I/- 5 -Jfr&s 2 - t -^AfcTP-A- 4 -'f A 
£.3- ^-^—AT'PtfA') tfp— 1 — Y A* 
g, 2-y^/w-l-^Ky/V'S, 4-y^A-i- 
^KyAg, 2-j*<fA-3->f VHyAg, 4-* 

^A-3-^KyAg, 2-t-y^/n-^^Ky 

Ag, 4- t-l/^Al-^KyAg, 2-t-^ 

/us->f>yv^s 4- t-7^A3->f ^KyAg 

[0 0 3 0] **«L<H:«l»ftOT/W3^V*/V#- 
Ag|*, -COOYt&<**u YiLTtt^Ag, ^ 
fvvg, ypfcTAg, ^y/u\f/um, n-:/?yVg, 
s-y^Ag, -<y7^Ag, t-^Ag, n-<<y 
*A4L n-^+i/vwg, n-^:/7"Ag, n-**^ 
Ag, tKP*^7*Ag, Kp*^f-Ag, 
2-tKo 2 - 1: Kp * W y :/^A 
g, 1, 2-S>fc Kh^^AS, l, 3-^tKP 
^Wy^PtTAg, 2, Kn»*/-t-^ 
Ag, 1, 2, 3-hytKP^P^vS, ^pp 
^Ag, l-^noxf^S v 2-^PPxf^S, 

2- *pp>< yr/fvi'g, l, 2-^*pp;x^Ag, 

1, 2, 

t-^s, i, 2, 3-hy ^Po^PifAS, ^ 

p^e^Ag, l -:/P^e:n?vu£, 2-^p^^yw 

g, 2-^p^y^f;vS, 

g, 1, 3-*S7u*<{y7v\fA>m* 2, 3-^p 

*t-:/^Ag, i t 2, 3-hyyp^^p^/ws, 

3 - f^S, 1 - 3 — KsfvuX* 2 - a - 
AS, 1, 2-^3-K^f 1 

Ag, l, 3-y3-M^n^S, 2, 3-S?3 
-Kt-r/fvPg, 1, 2 f 3-hya-K^PtTA 
g, r^y^f^ l-TSV^Ag, 2-T^y 
^Ag, 2-7^/>fy^;^ 1, 2-^T5y 
xfyvS, 1, 3-^T^y-f y^PfcTAg, 2, 3- 

*jt%/ t-^f;u£, i, 2 f 3~byr5yypif 

AS, v'Ty^AX, 1 -i/Tyjc^/US, 2-S/T 

/^^s, y:/^A-£> i, 2-^r 

y^f^S, l, 3-^Ty-<y^oifAS, 2, 3 

— ^T/t-y^AaS, 1, 2, 3-hVi/7/7u 
tTAS, - b P jt< ^AS> 1 -~ Hp 3i^A«, 2 
hno:^/^ 2-^hp^yy^S, l, 2-^~ 
hpoi^/WS, l, 2, 

3- ^hPt-^f;vS, 1, 2, 3-hy^hp^ 
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[003 1] afcj&fc-f* 2fl5*«?«t LTtt, 

g s S?7*=VW»*V-2, 2' -S^/V'S, ^7i- 
,Hr.*y-3, 3' -'M/VMs* V7=.=-/V7vu<>- 
4, 4* -iVA^ 1, 3-y?^-l, 4-^ 

[0 0 3 2] £TF© [ft3] [fclO] 
miciot, *36WKJ:Sft^*©fl«:¥if.5;a*, 
*» 93 14 Z. H €> fc £ fr* t> <0T f4*V \ 

[ft 3] 



[ft 7] 



[ft 8] 




lft4] 




[ft 9] 




[ft 5] 




[ftlO] 




[ft 6] 






[0033] *m\z&vzimELm*<r>ii&-mm 

14. *«Wl^tft««rlSJ>5^t42SW±a*Lfc« 

[00341 01 fc*S;h,SSif*«itl4, £« 1 ±fcK 

[0035] 02 tttl&WHtis «« 1 ±KR 
2, IE?L«jiiS»3, 38ftJl4, «^H*2Ui 

[oo36]@3 &k i ±m 



ft So 

[0037] S4ioi^*ta#**£ii. ma&i±.\c& 

[0 0 3 8] *»WIC*Jlt5^«Jtt±ffico^(OWtt«i 

[0 0 3 9] *«WK:fflv^e>*L53E?LKia«»tt»R:|R 

(p-hy/w) 75 7 7*=^) -1, 

[ftl 1] , N, N '— i^7*aA^-N, N* —If 
* i3-*W7x.*A') -1,1 '-t7x=/U- 
4, 4* -^7 5^ Mkl 2], N, N 
-N-N-tT* (l-^fvw) -1, 1' -\fy*- 
A>) -4, 4 '-*;7§y Mfcl 3] «Oh!)7xsA' 
S?7SV«*, ( [ft 14] ~ 

[flsi l] 



H3 C GH3 




[fill 5] 




[0040] ^wjcffi^&Hsm^ttiiWtt^mia 

TfeiirJM«r«[fflUTt>J:v\ TtEI^-f\ 2 

- (4-tf7i=y/i/) -5- (4-t-^7i= 
*0 -1, 3. 4-aJ-*-^^T'/-A' [{fcl 7] , tr* 
{2- (4-t-^7x=/V) -1, 3, 4-tf* 
WTV-A>) -m-Vv.-W MH18] . 

9] » [ft2 0] , j) /-/uxo&mm* 
( Wk2 1] ~ Nis2 4] m nmfbtxZo 

lftl7] 

CH 3 

[fcl 8] 



-id- 



Utl 9] 




Uk2 0] 



Ut2 1] 



[flS2 2] 





Ht2 3] 



Ufc2 4] 




[004 1] W«*KE«dM>»«2B:, E?LSr3E?L 

»> , 4 . 5 e vek±.<Ditmmk&#-r s r t asamw-e 

•fc-f ^P-MM** (I TO) , mm (NES 

a) , «, fflswaju-cts. 
[oo42] nntizmet tTtt, 5 xr«& 

[0043] *3BW©*T«E L|R^<D#S<D^filc*teW: 

»WW^«EL5(?^fflV>i, -jR5t [{fc2] 

£*8s (MBEft) fc*V*liJMKK*a>lfcftftO?''f 

[0044] *»W©W«E L*^cO«-^T«Jl©fflWtt 

-tl n m£*T*>*5B##* U\ 
[0 0 4 5] **W*3m«fcfcfcfc#»fclMl 

[0 0 4 6] (<g-riJ«l) 5-7^^-4, 

y 

*Vfc*»n**A}»fc-U 2, 3-i> 
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[0 0 4 7] <£fi&«2) 

'O'Xr/vft Kroftt>9K4-^r/'<v'XT/v7*t 

[0048] (£j£«3) 2, 3, 7, 8-rh5^f 
yV-5-7s=*-4, 6 -v'tf'J XD-g-jfc, 

[0049] (6j&ff4) 2> 3, 7, %-7-\-J*<f- 
A'-5-p-i'7;7x=^-4, 6-^9^ 

D — /KOftfo •? »C 3 , 4 - *J* fWb" O —jU&m V * S 

«jtt^«l2i:PI«o^»lcJ;»), SW©2, 3, 7, 

8-f h7^f;>-5-p—>7/7i-^-4 > 6- 

*ifyy«r#fc. 

[0 0 5 0] (£-fifc«|5) Mk3] -c*£;fts<b 

•g* (hy (5-7x=/U-4, 6-^^y^) 

5-7x^-4, 6 - i> \f y ><0 YA'SL ^&mc&it 
T^5a^AtrlO*.» 8«*Mif«Ufc. K&fcSrttie 

'>-y*^/w*rffiV^*5^^a^h^57^-^J: 
9**U S«<Ofb^S: Mb3] -C«$*lS<b-&fc*fc 

[005 1] 6 ) <b^5t [{124 ] SftSfb 

(hy (5-p->7y7x^U-4, e-s?fy 
y) 7* 5 = 

5-7x=/l'-4 > e-i'f 'J V©ftt><9<i, 5-p- 
i/T/73:=/V-4, B-^tfyvSr/lVSteH:, 
««5tPi«w#«fetJ:o, l»o<t^; Mb4] -e*4 
tt5<b£«>*#fc. 

[0 0 5 2] (6>jftfl7) fl^S* [flS5] X&ZiXZit 
(hy (2, 3, 7, 8 -X F7^f;l--5-7x 
-/W-4, 6-^tfy >") 7/U? 0>£-&, 
5-7x^-4, 6-$*tfy ^©ftfc9fc, 2v 3, 
7, 8-7 1 h7^fA-5-7x^-4 1 
v*rJB^3«itt, -g-^5tl«I«0¥«feliJ:t», Btt© 
[4k 5] T*SHS4t^«)Sr#fc, 

[0053] (-£#09 8 ) 4b¥*t [{be ] ZtlZit 
-a* (hy (2, 3. 7. 8-7h7^f/V-5-p- 
J/7/7xs/V-4, 6-^fy^) 7/WS = !7Ajt 

m 

5-7xx^-4> 6-^tfy ^<Dftfc>9»^ 2, 3, 
7, 8—T h7^f"^-5- p-'>77 7i=;W-4, 



9, Btowft^st Mb6] T«£*v3fb-&05&#fc. 
[0 0 5 4] (-g-ism) fb^st Mb7] -casftsfb 

$® (5? (5-7x^-4, 6-^lfyy) 

5-7*=./w-4 N 6-i?try ^©^/-/MSiKlCBlp 

mw&zto*., 4tifW&misiz<, %&mzwm&. «>p 

* y «: # ^ * 5 A * a h ^ 5 7 4 - U: i 9 f#K 

u ew©{b^ Mb 7] -c*£*va<b-a-«&*#fc. 

[0 0 5 5] (-frlfcm 0) <b^5£ [fc8] -C*S*V5 

4b-a-«> ($> (5-p->7y7x^-4, y 

» msmm 

5-7x^-4, 6-^try y<6ftt>9\C y 5-p- 
»/T/7*a/i'- 4, 6-i?try ^SrfflV>5tett, -g-fig 
«9fcW«©*tfeKJ:9, Btt<o{b^* Mb 8] -c*$ 
*,*4b£-*«:#fc. 
[0056] (-g-jfcfcl 1 1 ) 4b^SC Kb9 ] 
it&VO (& (2, 3, 7, 8-7'h?^fA'-5-7* 

~/u-4. 6- wjy) m.&mm o&fSu 

5-7x=;V-4, 6-^tTy V<Dftt>9K:, 2, 3, 
7, 8-fl-5>f/l'-5-7x=/l'-4 1 6-i^bry 

jb^ Mb 9] -Tasftsfc-a^&ftfc. 

[0 0 5 7] (-g-filc^l 2) fc^ifc MblO] -C*^ 
5fb^4fe (5? (2, 3, 7, 8-f >7yf^-5-p 
-77/7x^-4, 6-5?tr'J^) 

5-7x^-4, 6-i>tfy ^©f^t>9l^ 2, 3, 
7, 8-7 1 h7^f^-5-p-v'7/7x^-4 > 
6 -S^^y ><«:fflVN5«ltt, •g'^5 
9, BttOft^SC Mb 10] T*$nS.{b^S:#fc. 
[0 0 5 8] SIT. #»E©4fc-g^£»3teJfi LTfflV^ 

^»t«i»i«kff i a^nifctt 2 5 , gffifl 3 1 *»e>^ 

«*r»toS-a-»fllSr»7tJii:U-Cfflv^lllS«9Sr, « 

r\cn-rmtt9i 3 5 ^e>siii« 3 9 \c *&wo<t&is 

ejiTic?B-M^fi«4 2 a»e>!fc»6i4 3 ic^t. 
[0059] (njfiw 1 > mmm 1 tc^v>fc#^<owrE 

fltitSrH 1 ^Tt*»WoH«i« 1 fcffiv^lT 

C 1 $ixfcR6«2 /»3tJi 4 /»« 6 lc i 9 « 

jftSJvCV**. *7^Sfil±l:iTO«r^y^!)v 
^ICtoT->- hJgSt*S2 0Q/DJC<C.5J: *>\cnm 
U §B«2tLfc. -!:©B«2j:lc**l4i:LT, fls 
Mb3] -ca$tv5{b^4&«:*S**tt»c-C4 0n 
m<0g*I^Lfc. ftlC, 3BifeJi4.BC, BtffietL 
Tv;y^->!7i.-«a-^4SSIR*felfC2 0 0 nm© 
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ttSK«EESr5 VB)DDL.fctr««> 4 00 cd/m 2 <D» 
[0 0 6 0] (Sfcfc«l2) *3t»^t UT, fc** [ft 

«ffi*5VBU!PUi:fc£6. 3 70 cd/m 2 <D$5ft*s 
[006 1] (JlttfllS) LT, ft9* Mb 

«fp*m\ *«EL*-**tWLfc. £©**ke« 

«BE*5VflUinLfcfc::S % 6 50 cd/m 2 ©3S3fc# 

[006 2] OUKM 4 ) »%tm t LT, ft#5£ [ft 
6] -C*Six$fc^*ffl^S&*m*K«l inn*© 
*fMrmvir»EL**trfl«Lfc. 
JBE*5VflHDLfcfc£*, 5 4 0 c d/m'OftfcW 

[0063] (mmm 5 > xmmk l-c, as** Mb 
7] ^tsMib-ttm^m^&^nmMMitmmm 

ftfttfrv\ ^«ELI»^Sr^»Ufc. £ea?K*tl 
*E&5 VBWJBLfcfcr^ 3 50 c d/m 2 ©383te# 

[0064] oukfli e ) xmnt uc, fb^* Mb 

ftfFtf^ tf«EL3**$:ft»L;fc. £©J(mciS* 
tE*5VfflftlUb&£&, 3 00 c d/m 2 ©5S3t^ 

[0065] mmm 7 > t-c, Mb 

«flE*5VBWjgi,;fci:£<S> 38Ocd/m 2 0>3&3t# 

[0066] mmn 8 > ur, Mb 
©»tpftffv\ ^r*EL3(HFS:fmbfc 0 r«*^ac 

Jfi1tE«r5VBWllLfcfcr5, 3 1 0 c d/m 2 ©38# 

[0067] (siifefci 9 ) 9 ejni^ftroKn 

«2/»3teS4/»«6»c±t)«|fiK$nTV>5. eiTK 
^9!C*tt*ittfcM 9 WBv»S*WMlE L**©# 

/<y * y i^lCkoTS/- MEtt*2 0 O/Dfcfc* J: 
»tt2tUt. *o±Kfls9« Mb 7] "C 

hiSfetc J; 9 4 0 n m<0«ff Jtittl 4 *JMt U 

fc. »3tS4«5±fc:, 6«6tLt^^->7A 

-^&*X2*#fcl::.t 0 2 0 0 nm©J?${C^L 
T*r«EL«^S:^»Ut. i<0*^-lciE«mff«r5V 



WJDL-fctw^, 1 20c d/m 2 feixfc. 
[0 0 6 8] (gffiflllO) ft^St Mb7] -CSSixS 
fc&<lh<oftt>*)\£it¥*> Lit 9]. -C«*ix5ft^4*Srffl 

fc 0 r «*m-i£ifE«JE-Sr 5 v?QM Lfcic^ l 3 o 
c d/m 2 ©3Bjte**#e>*vfc. 
[0 0 6 9] (f&feflll 1) m&Wl lfcffl^fc**© 
9rE«it*BI2lc^i-. **liS«l ±KJ&*$ftfc» 

m 2 /uuaaiji 3 /aft* 4 /m*tt&s 5 /h* e 

1 KflV^^WRE La^OfWWIIfcoVvCftHi- 
5. #7*««l±fc:iTO$:*/<s/*y V^KioT 
•>-hfi^2 0Q/DlCJi5J; 5^»«U BBffi2t 
bfc„ *<D»«2±K:jE?L«&2IJi3 tLt, Mb 

3] -CfcSftS, N, N' -5?7i=A^N, N' -\f 
X {Z-*1'A>7=.=-A>) - [1,1' -tT7*=yW] 
-4, 4' -^T5ySrJtS«*^T5 0nm©ff$ 
WBlfcLfc. ftl:, IE?L«a6S3±lC»3tB4tLT. 
ft^SC Mb 3] T?«£ii5fc^£J*2fttf)!fci::T4 0 
nmO)?*(cMU, 383t»4±|!l, ***2S 

m&tLX. <b¥5£Mbl7] 2- (4- 

\?7*-})A>) -5- (4- t -^f/U7iS*) - 
1, 3, 4-**D-i?T*S-JUt;M&m*m\Z-C2 On 

OOnmCDJMfc»tfLT^EL**fcf£fiLfc. £ 
0*?lcEttHtEfc 1 0 VRUPlfcfc f*. 2 3 7 0 c 
d/m 2 *>387fe;6*»e>ftfc. 

[0070] (istfem 2) S83t*mt u-c, {b^S: 

Mb4] -e*$tb5ft-e**:fflV^£A*l-ttSI»«l It 

ia««E*l 0VBlJPLfctr5. 1 860 c d/m 2 

[007 1] (Hlfi«| 1 3) S8ft*m£ LT, {b¥* 
Mb 5] T-&£ixi,fe&ltaZm^Z£kn-tt.9ltoWi it 
PI«©«k^S:m^««EL*^*fmLfc. ro*^ 
iS«E1lE*l OVfMMLIthZ^ 25 10 c d/m 2 

[0 0 7 2] (5ltt«ll 4) XX&ftt UT, ft^S: 

Mbe] x-mztiwt&to&m^skn-ttnmmi it 

DS«mffiSrl 0 V^jDUfcti5» 1 9 70c d/m 2 

[0 0 7 3] (H«W1 5) XXttfttLX, {b^* 
Mb7] -CSiSnaft-e^Srffl^i^ttlllS^l it 

n«©*#fcm^raEL**«rft«Lfc. -©is^tc 
iaeimjESri ov^Lfctr>E>s neocd/m 8 

[0074] (gam 1 6 ) b LXi m*. 

Mb8] xmtiiit^him^m^ti^mmi lb 



-13- 



««E«JESrl OVWiPLfcfc^?>, 1070cd/m 2 

[0 0 7 5] (SUfefcll 7) SS^tttti: UT, it¥* 
Mb9] ?S3*t*ft£fc&fflv>5£**tt£16m 1 1 

B«E«JE*1 OV^lilPLfcti^ 1380cd/m 2 

[0 0 7 6] mfcWl 8) LT, 

[ftl 0] T&3ft*ft^&;8^3«0-tt:3Slfc«l 1 

(ce«E«ffiS:10VWlPLfc2:r6, 1 1 1 0 c d/m 
2 bit*:. 

[0077] (n»W 1 9) 3E?ltf&* 3 k u-c, ftT 

* [ftl 3] -C*$H5, N, N '-^xS/V-N- 

N-tr* ii—tyf-A') -l, l' - 
4, 4 '-s?rs^sr, 5 tt-c, ft***; 

[ftis] -raSftSft-g^tr* {2- (4-t-^ 
;V7i=^) -1, 3, 4-tf-*D-S>TjA-/i'-] -m- 

VWtfctr%, 2240 c d/m 2 tf>|83fc##e>ix 

[00 78] (H1601I2O) iE?l|fiiS!Jl3iL-C, <t¥ 
5$ [ftl 4] -C*$JX5ft£-*J«:, 3S?tJi4i:b-C, ft 
Mb4] -C*£*v5ft£*ar, «?«ft&ll6fcU 

•c, ft3*5£ Mb 2 1] -c**tt5<b-&«i*fflv^^H: 

.sum i knm*m/r**ti*\ *raiEL***#*iL 

fc. roamcEMtEEtri OVfvmLltbZL 16 
8 0c d/m 2 O*3ta J #fe*vfc 0 
[0 0 7 9] (*lt«2 1) IE5HISIS3 t L"C, ft¥ 
5* [ftl 5] T*£;ft5ft#l*«r, 383fc* 4 i: LTft^ 

* Mb 5] -e££*iaft3*>&, «^«!»Jl5fcLT. 
<b^5£ [ft2 2] T*$)h,5<b-g*Sr^v>S£il^tt. SI 

fc. C<0*^itt««)SESrl OVRJJPUfct^*, 2 5 
2 0c d/m 2 ©»**i#?>nfc. 
[00 80] ($*0!2 2) 3*012 2l:fflV>fc*W 
MPittiftfrH 4 l ilc^^tll 

« 2 /awt* 4 5 /mm e ic j; 9 m&zti 

TV^S. «Tfc*3BW©iafe«l2 2^V>5*«»KE 
L**Of£»3MRfcov^RW-*-<5. J(f7*X«l±fc 
I TO&xs<v* y >£'fcJ;. 9 "C$'- MS8t#2 0 Q/ 

J53W4tUT, ft^st Mb3] -rastvsft^fe 
&*2**ifcK:T 4 0 n m©» S ICJMt Lfc. fc^-C36 
3t» 4 ©±fc, m^*^* 5 b Lt» -fb^SC Mb 1 9 ] 
Ta$ft*ftg**«2**ifcfc:T5 0 nmOffSJCJB 

^7A-fi^M2 0 0 nm©J*§fcJ&£L-CEL$ 



^5, 10 90cd/m 2 <0|8**5#P>*lfc. 
[008 1] (Uttfl 2 3 ) «%l'4 lC{b¥* Mb 3 ] 

^aSftSft^towttfcOfc, fb^ Mb4] 

5^to*fflv>5ju^»^ &&6W2. 2 bm&omt&ft 

v\ =fr*EL**«rf134Lfc. ro*^lce*mflE«rl 
0VBH)DUti:£5, 9 6 0 c d/m 2 ro*3t*5»6)n 

[0 0 8 2] (HJft0il2 4) *3jfiJl4lCft*SC [ft 3] 

^$£*t5ft-e-«><oftfr!»fc, ft^S: Mb 5] -c&Sft 
Sft^fcffl^S&fl-tt, Sr«V^£Jl^«lll6«l2 2 t 

i!Bfc«ffi& 1 0 VBWlP Lfc £ £ 6, 1 2 2 0 c d /m 2 

[0083] (Uttfll 2 5) 4 lift^S* [ft 3 ] 

t?*$tv.5ft£«j<Dttfc!MZ, ft^SC Mb6] -CSiSti 

at^im^mtis mmw2 2bm#o#ft&n 

V\ ^t»ELjf{^S:^»Lfc 0 r©**fc£SE*E*l 
OVWDPLfctr.^, 1 020 c d/m 2 

[0084] (£lfe«2 6) *3t»4 t Lt\ ft*£ 
[ftl3] -?«<**V5, N, N , -5?7*sv/V'-N-N 
-br* (1— ty*J-/V) -1, 1* -bT73i=/P) - 
4. 4 '-^TSVi:, ft^5£ [ft3] vmZtlSitit 
m*\ : 1 0<DS*ttT#**UTfe«Ufc*M*«r5 0 

«r«v^*«IELi!l^*^«Ufc. i<z>**fc:B«EWE£ 
1 0VfiJftlL.fctr5, 1 2 9 0 c d/m 2 

[0085] (H16W27) $#Ji4lCft¥5$ ■ Cft3] 

-e*$n«ft-a-«!iroftip9tc:, ft^S; Mb4] 
5ft-&ftSrffl^5«^tt, H»092 6 tP«©»^Srfi 1 
v«ELJlW-*rfWUfe. r©*^K««ESrl 0 
VBtfjP Lfc t r 5, 1 0 6 0 c d/m 2 ©»3ti s #fcH 

[0 0 8 6] (£ffift|2 8) **»4l!lft** [ft3] 

•e*$tvSft-a-«jcoftfc9fc, ft^a Mbs] 

5ft-g-*SrffiVN5^tt:, H*« 2 6 i: ratlrolft^fi' 
V^«ELKI^*^bfe. rro^(csa«ffS:i 0 
VW^nt.fc^:-*^ 14 50cd/'m 2 <D5l3fc* J #feH 
fc. 

[0 0 8 7] (*lfi«|2 9) 383tS4lIlft^ [ft3] 

-c*$tt*ft^<oft^tiit, ft^jS Mb 6] 

aft-g-to&ffll^SWfl-H:, SQ6WI2 6 tH«»*^SrtT 
V^iEL^SMLfc. £<D*mc:eSEWBE$:l 0 
VHJftJUfctr^), 1 1 7 0 c d/m 2 <D383fc*S#&ft 

[0088] (nifcfti 3 o ) mmm 3 0 ^cffl^^yti^{^<o 
tt 2 4 5 /mm e ic j: 9 mm $ *v 
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I TOtr^y* y ^KioTS*'- hfiifa&S2 0 O/ 

■fb^c Cflse] ■v&ztmt-ettok. it**, Mbi 3] 

-C^SlxS, N. N *-S?7*=/V-N-N-bf^ (1 
-1"7*-M -1, 1' -}£7»ss-M -4, 4 '-V 
7 $ VSr^HfC 1:10 OfiJ^-C^i"5 ? n o #A< 
J*m0L&m^1ZX tfVa- hflsfc* 9 4 OnmOfSO 
83teJ!4*J&*Ut.. &fc, *3feS4±IC, ft^Sfc [ft 
1 1] ^£*taft-3*$r*2lMHfct:: J: 9 sonm© 

orawsji 5 m& u wnmmm 5 ±fc» 

0 0nm<Dff£fcJ&fcLT*«EL*^*f13«Lfc. £ 
«>*?K:*aMIE Sr 1 0 VfPin Lfc i 7 3 0 c d 
/m 2 <03B3fc#»e>tvfc. 

[00 89] (llJfiW 3 1 ) jHtfl 3 1 fcJS V>fc**<D 

« 2 ziEfumm z/%m4 /»« e k * *> mat s n 

L*^<0^»#)«toVNTRKi-e. #5*S«l±fc 

1 TO^yi' U ^^{CioTV- htttlt*S2 0 0/ 
□K*5J:.3(ciWlU »«2iLfc. *©8tfi2±fc: 
Ea«2Ui3i:LT, ft^5£ [ftl 3] T«**i5 v 
N, N '-^7x=/V-N-N-^ (1— J-^fvv) 
-1, 1* -l^7i^) -4, 4 '-^TS^fc* 
5RSrK^«»ffi^t5 0nm©flt$fc^uyt e & 

jE5L«««3±K, JBHMfcLT, ft^iS Mb 
3] r££;K-M^*ll£fc*LfcK*4 0nm©* 

->*AHfr&&a>Jl&2 0 0 nm<D£$K:JBricLTEL 
jRf^MUft. £©SlmcitSMtJEE«:l OVPPJDLfc 

1 8 2 0 c d/m a (D353tea*»fc*ifc. 
10 0 9 01 (mmmz 2) 38*Ji4i: LT, ft^it 
Mb3] ^«£*T,sft£-*8©ftfc0t::, fc^Mt Mb4] 
-eaf$*i5fb-&«)Srfflv>5£ii^ii, ^mm3 1 tuaia© 

JlSrl OV^10Ufci:r6, 1 56 0cd/m 8 «O*3t 
[00 9 1] (3S*fl|3 3) 36*1 4 t LT, ft^ 

Mb 3] -c&£;fr*ft3-fc©ftfe9K:> ft^S; Mb 5] 
^*$*v3ft£4fe*J8v>S£«1-tt, H*«3 i fcHU«ro 

JE*1 OVBJJOUfci:^*, 20 20 cd/m a eD5»t 

[0 0 9 2] (H«093 4) IS3UI4 t LT, ft** 
[flssl ra&fcaft^fcOftfcDi^'fc** Mb 6] 
-e*S*U5fta«HrJlv*afiWM*, SS1S093 1 fcP)«© 

Etrl 0VR«ntfcfc£6, 1 760cd/m 2 oM 



[0 0 9 3 ] (HUMS 5) »3tS4 t LT, 
[ft 2 1] T«**V*ft*»i:, ft¥* Mb3] "C*$ 
*v*ft** t «r 2 0 : 1 ©S*ifr?JEg#«* Lfctt* 
5 0 nmCfSl^tiW, H**d3 1 tPI«© 

ffifcl 0VS>DaL1tbZ*>\ 2 1 90 c d/m 2 <0*3t 

[0094] (0SJfe«l36) *3fe»4tUT, ft** 
[ft2 1] -e**iv5ft^«lt, ft*5t [ft4] "C*§ 
*vSft£4fc t Sr 2 0 : 1 ©fi*JfC*2#Is* LfcKS: 
5 0 nm©J¥£KJ&£-f5£ll*tt. £*0«3 1 tm&<0 
*ft*m^#*EL**«r{13iLfc. £©*?-lcMM 
ffi«rl 0VB)JWtfctr5, 1 9 6 0 c d/m a ©»Jt 

[0 0 9 5] (3S«fl3 7) 3S#Jl4i:Ut\ ft¥=* 

Mb2 1] -c&SHift^i:. ft«; [fts] 

ft5ft£4& £ Sr 2 0 : 1 (Ofi*ltTjt2S*it* LfcK* 
5 0 n m©Jf $ H:^1-5£t^tt> 3 1 t H«cO 

ffiSrl 0VBJAPLfctr5, 23 2 0cd/m 2 ©»3t 

[0096] (H11IW3 8) IB3tJl4 t LT» ft^ 
Mb2i] •C*$H5ft^«9i:, ft*« Mb6] 
nSft^tfetSr2 0 : l©£*tt:-C*2#&*UfcB($: 
5 0 nm<0j?$^^-t5«^tt, H*^3 1 tl5I«© 
Iftf^Srm^tBELitl^^JltLfc. w<0*^-|ce«« 
ffi-Srl OV^llPLfctr:*, 203 0c d/m 2 OM 

[0097] mmm3 9) E?L«63IJi3 t UT, ft^ 

[ftl 2] -eaSHS, N, N' -{?7s5A'-N ) 
N' -tf^ (3-^^7==;V) - [1, 1' 
is/V] -4, 4' -^TS^, *3tS4tU-C, ft 
** [ft2 3] T?*Stv5ft-&«»i:, ftW[ft6] 
*S jx*ft-^4fe 1 4r 2 0 : 1 <Dffi*Jfc-C*£#a&» UT 

im^itm&tt^zutm. n»^3i tiHi«©»^s: 

0VBJJPUfci:^5, 208 0cd/m z ©»3foi*#e> 
flit., 

[0098] (nmn 4 0 ) mnmmm 3 
Mftitmiut, ft^c Mb3] -esstvsft^te 
»3ti4 tu, ft^a: Mb 2 3] T?«sn*ft-g- 

Utii, 2 4 0 c d/m 2 <0|B###e>Hfc. 
[0099] (&ttffl 4 1 ) mXM&m 3 E 

?L«^*r^tUT, ft^ [ft 5] x-stztiziteoht: 
fflV>5W^»4, ^Mi«f94 0i:ISI«©*^S:m^^«IEL 
tt-ZmLLIt. r<Di»^ii[*«flESrlOVB]i)DLfc 
2 7 0 c d/m 2 (0»Jtas#€>nfc. 



-15- 



[oioo] mn&4 2 ) «?ft&Jg 5 t LT\ it¥ 

[ft2i] -c&znziti&ozm^zmtt.. n& 

iCD*^ltE*«ffi*10V^JlDLfctr6, 760c 
[0101] &mM4 3) M^tfi&i 5 & LT, ft* 

*?lc*)mjE*l OVBaoLfcfc::&« 8 90cd/ 
[0 10 2] 
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